One hundred and nine patients presenting with severe haemorrhage from benign peptic ulcers were randomised to either endoscopic injection sclerotherapy using a combination of 1:100000 adrenaline and 5% ethanolamine or to conservative treatment. Only high risk patients with active bleeding or endoscopic stigmata of recent haemorrhage and accessible ulcers were considered. The two groups were well matched for age, shock, haemoglobin concentration, endoscopic findings, and consumption of non-steroidal anti-inflammatory drugs. The group treated endoscopically had a
significantly reduced rebleeding rate (12. 5% v 47%, p<0.001). Rebleeding was successfully treated in some patients by injection sclerotherapy, other patients underwent urgent surgery. While there was a tendency towards a lower operation rate and lower transfusion requirements in the treated group, this failed to achieve statistical significance. The use of injection sclerotherapy in the conservatively treated group after rebleeding undoubtedly reduced the number of surgical operations. Endoscopic injection sclerotherapy is effective in the prevention of rebleeding in these patients.
Bleeding peptic ulcer can be treated by a range of endoscopic techniques including Nd-Yag laser photocoagulation,`2 the heater probe,34 bipolar,56 or monopolar78 electrodes. These modalities tend to be expensive, require highly trained assistance and technical back up, and are not widely used. Recent attention has focused upon injection sclerotherapy of the bleeding area using adrenaline alone,9 a sclerosant alone,'0`or We report the first British controlled trial of injection sclerotherapy for bleeding peptic ulcer, involving four acute admitting hospitals in a single centre. Only high risk patients with endoscopic stigmata of recent haemorrhage'4 were included because the prognosis of patients without these factors is excellent.
Methods

DESIGN AND INCLUSION CRITERIA
Patients presenting with severe gastrointestinal haemorrhage defined by the admitting team were considered for the study. A history of smoking, alcohol consumption, and use of nonsteroidal anti-inflammatory drugs was obtained and evidence of cardiorespiratory and liver disease was sought. After hospital admission one ofthe authors (principally CR) was contacted and attended or performed upper gastrointestinal endoscopy which was completed within 24 hours of admission under diazepam or midazolam sedation using an Olympus XQ10 forward viewing gastroscope. Patients found to have a peptic ulcer that was either spurting blood at the time of endoscopy or had a non-bleeding protuberant vessel, adherent blood clot, or black spots (stigmata of recent haemorrhage) were entered into the study if they also had at least one other risk factor'5 16 -age over 60 years, haemoglobin concentration less than 10 g/dl at the time of presentation, or shock (defined as a pulse rate greater than 100 beats/minute or a systolic blood pressure less than 100 mm Hg, or both). Patients with known severe liver or renal disease, primary malignancy of the upper gastrointestinal tract, Accepted for publication 30 August 1991 extensive metastatic malignant disease, and those taking anticoagulant drugs were excluded. If patients were suitable for the study, a sheathed variceal injection needle (Olympus NM3K) was positioned next to the ulcer and if the lesion was considered accessible to sclerotherapy, randomisation to either injection sclerotherapy or conservative treatment was performed by opening a sealed envelope.
ENDOSCOPIC TECHNIQUES
Patients randomised to the conservative treatment group did not receive endoscopic therapy and were managed conventionally.
Those randomised to injection sclerotherapy were treated by injection using a variceal injection needle of 1:100000 adrenaline and 5% ethanolamine. Four injections of adrenaline each of 1-2 ml were first placed at the periphery of the ulcer; this causes mucosal swelling and blanching, and active bleeding almost invariably stops. Smaller injections of the sclerosant, up to a total of 0 5-1 5 ml, were then put either into the periphery ofthe lesion or for large visible vessels, into the bleeding point itself.
FOLLOW UP
Both actively and conservatively treated patients received treatment with an H2 receptor antagonist drug and were managed entirely by the admitting unit. Whenever possible, members of the unit were unaware of whether or not the patient had received injection sclerotherapy.
The following end points were determined: (a) Rebleeding. This was defined as fresh haematemesis or melaena, or both, with either shock (pulse rate greater than 100 beats/minute, systolic blood pressure less than 100 mmHg) or a fall in haemoglobin concentration greater than 2 g/dl over a 24 hour period.
(b) Surgical operation. The decision to operate, like all other management decisions, was left entirely to the admitting clinicians. Continuing bleeding or rebleeding were the only indications for surgery. Operations performed were undersewing of duodenal ulcer with truncal vagotomy and pyloroplasty (n=9 patients), excision of gastric ulcer (n= 5), partial gastrectomy (n= 3), undersewing of gastric ulcer with truncal vagotomy and gastroenterostomy (n= 1), and undersewing of gastric ulcer alone (n= 1).
(c) Number of units of blood transfused.
(d) Duration of hospital admission (days).
(e) Thirty day mortality (from the time of admission).
POLICY AFTER REBLEEDING
Rebleeding was treated either conservatively, by a surgical operation, or by endoscopic injection sclerotherapy (performed by one of the authors) according to the wishes of the admitting clinicians.
STATISTICS
The Mann-Whitney test was used for analysis of non-parametric quantitative data. Categorical data were analysed by X2 with Yates's modification when appropriate.
ETHICS
Informed consent was obtained from each patient or a close relative before endoscopy. Ethical permission for the study was granted by the Ethics of Medical Research Subcommittee for Medicine and Clinical Oncology.
Results
PATIENTS
Between January 1989 and March 1990, 184 patients were considered for inclusion into the study. Altogether 109 fulfilled the entry criteria and were randomised to the study. Forty four patients were excluded because they had no endoscopic stigmata of recent haemorrhage, although they had apparently bled from a peptic ulcer, 19 had other causes of bleeding (varices (n=3), gastritis (n=2), carcinoma (n=3), aortoduodenal fistula (n=2), oesophagitis (n=3), Mallory Weiss tear (n=6), no cause (n= 3)), and eight patients had inaccessible ulcers, principally within awkwardly deformed duodenal caps.
Fifty six patients were randomised to injection sclerotherapy and 53 patients were treated conservatively. These two groups were well matched with regard to age, sex, initial haemoglobin concentration, the presence of shock and protuberant vessel. Similar numbers had significant cardiorespiratory disease or had taken nonsteroidal anti-inflammatory drugs; the distribution of duodenal, gastric, and anastomotic ulcers was also similar (Table I) . OUTCOME Endoscopic sclerotherapy was performed quickly and easily in most patients. Injection occasionally provoked temporary bleeding in some patients but this rapidly stopped after adrenaline injection. No significant complications were associated with sclerotherapy. Abdominal pain did occur occasionally during the procedure, particularly in patients with anterior duodenal ulcers. Histology after sclerotherapy was available in two patients. In one of these mucosal and submucosal necrosis was present some distance from an injection site; endarteritis was observed in both cases. The clinical outcome in the two groups of patients is shown in Table II . Seven patients (12.5%) treated by injection sclerotherapy rebled compared with 25 patients (47%) in the conservatively treated group (p<0-001).
One of the treated group who rebled after initial sclerotherapy underwent further sclerotherapy with adrenaline and ethanolamine.
There was no further bleeding and the patient was subsequently discharged from hospital. The remainder underwent urgent surgery and had an uneventful recovery. Nine of the group randomised Xo conservative therapy who rebled underwent urgent surgery: one patient died after a series of operations for recurrent bleeding and necropsy examination showed extensive destruc-tion of the coeliac axis by a benign duodenal ulcer. Two other patients in the conservative group who rebled died from uncontrolled haemorrhage before active therapy could be administered. Fourteen patients who rebled were treated endoscopically. All these patients suffered cardiorespiratory or cerebrovascular disease. Injection sclerotherapy successfully controlled rebleeding in 10 of these subjects. The remainder underwent urgent surgery which was successfully accomplished with no hospital mortality.
There were trends towards fewer operations and lower transfusion requirements in the sclerotherapy treated group (Table II) , although these trends did not achieve statistical significance. There were no differences in duration of hospital stay or 30 day mortality between the groups. Neither the distribution of ulcers (gastric versus duodenal) nor the consumption of non-steroidal anti-inflammatory drugs seemed to affect outcome.
Discussion
This study has shown that injection sclerotherapy with a combination of dilute adrenaline and ethanolamine reduces rebleeding in high risk peptic ulcer patients. Since rebleeding is the most important risk factor for death from bleeding ulcer,"7 it is likely that this treatment does improve the prognosis of these patients. The low mortality in this series and the use of injection sclerotherapy after rebleeding in the conservatively treated group are probable reasons for our failure to show any effect upon hospital mortality.
Injection sclerotherapy was performed without acute or long term complications. Perforations did not occur in this (or other"-") series and uncontrollable bleeding was not precipitated by the injection. We advocate therapy to the periphery of the bleeding ulcer, aiming to thrombose feeding blood vessels rather than injecting into the middle of a protuberant vessel which in reality is a pseudo-aneurysm of the artery.'8 Our choice of injection material was based upon the observation that injection of adrenaline stops active bleeding from peptic ulcers,9 but we felt that a sclerosant should also be used to prevent rebleeding. '9 We reasoned that vasoconstriction and haemostasis, effected by adrenaline would localise the sclerosant to the injected area, maximising its effect. Our choice of ethanolamine was based upon experience in sclerotherapy of oesophageal varices and we have no reason to consider it superior to any other sclerosant.
In some patients, endoscopy was performed two to seven days after sclerotherapy and in others it was repeated four to six weeks later.
Rather surprisingly, peptic ulcers seemed to heal as rapidly as anticipated and fresh ulcers did not develop at the injection sites.
The implications of this study for an acute gastrointestinal service may be considerable. We have shown that endoscopic therapy does improve the rebleeding rate of bleeding peptic ulcer and presumably the earlier treatment is given, the better will be the outcome. Consequently, emergency therapeutic endoscopy should be performed as soon as possible after the patient has been resuscitated, balancing the benefits of early haemostasis against the deficiencies of out of hours endoscopy, often with inexperienced assistance and an unfamiliar emergency environment.
